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SECTION A
[ Answer all the questions in the spaces provided. Working may be continued below the lines, if necessary.

1. [Maximum mark: 7]

2 -1
Let A= and B = ;
% %)

() () Find AB. (L‘ 0>
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(11) Wnte down the inverse of 4. [3 marks]
x 8
Let X=[ ]and C=( ]
y -4
Solve the matrix equation 4X =C. [4 marks]
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[Maximum mark: 6]

The letters of the word PROBABILITY are written on 11 cards as shown below.

PRoy}x}z{ILITY

Two cards are drawn at random without replacement.
Let A be the event the first card drawn 1s the letter A.
Let B be the event the second card drawn 1s the letter B.

\

(a) Find P(4). [1 mark]
Alsoy

(b) Find P(B| 4). X C(B/A)=C(BNA) [2 marks]
\0 TR

(c) Find P(4MB). A [3 marks]
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3.

[Maximum mark: 6]

Let f(x)=e" cosx. Find the gradient of the normal to the curve of f at x=T _
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[Maximum mark: 0]

The following diagram shows the graphs of the displacement, velocity and
acceleration of a moving object as functions of time, 7.

/1 )
\‘ //74\ \
> /T \
0 1—/ /‘z’ :s\4 6 5 6 \'7’
/- % \

time

b/

motion

(@) Complete the following table by noting which graph A. B or C corresponds to

each function. [4 marks]
Function Graph
displacement [’\—
acceleration D

(b) Write down the value of # when the velocity 1s greatest. /t, 3 [2 marks]
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[Maximum mark: 6]
Let f(x)=x" and g(x)=2(x-1).

(a) The graph of g can be obtained from the graph of f using two transformations.
Give a full geometric description of each of the two transformations. [2 marks]

move £ | mﬁk]“

o~k Sheekch verlr(c@w) 'baL (ocohon 2

3
-2

The point (—1, 1) on the graph of f is translated to the point P on the graph of /.
Find the coordinates of P. L [4 marks]

WD) = o (X-a) ~ L

(b) The graph of g is translated by the vector ( ] to give the graph of h.
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6.

[Maximum mark: 7]

Let f(x)=e"".

(@ () Show that f'(x)=lnx-3.
LS
X< &

\/Q/“\Yt ‘j\L}
)= Lax =3
(i) Write down the domain of £,
7 ' \
@v\Y bl ,& ->/<
_Q/»\X _5 = Q/Y\Xv
L =gy’ - 3
«Q/ﬂ i—_\ = 3
QLaxt=23
e} X

(b) Solve the equation f'(x)= ln[ ! )

\

[3 marks]

[4 marks]
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7.

[Maximum mark: 7]

The graph of y= \/; between x=0 and x=a 1s rotated 360" about the x-axis.
The volume of the solid formed 1s 32n. Find the value of a.
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SECTION B

[Maximum mark: 13]

A rectangle 1s inscribed 1n a circle of radius 3 cm and centre O, as shown below.
Y

4F

P(x,y)

-2k diagram not to
scale

The point P(x, y) 1s a vertex of the rectangle and also lies on the circle. The angle

1

between (OP) and the x-axis 1s @ radians, where 0 <8 5%.

(a) Write down an expression in terms of € for

bt 3 s\nO

@) .

Let the area of the rectangle be A.

- / 2.7
(b) Show that 4 =18sin26 . ﬂO__G 3COSO)( Slf\e)

Find 94
a6

(11) Hence, find the exact value of 6 which im.izs the area of
the rectangle.

(111) Use the second denvative to justify that this value of 6 does give

a maximum.

L) 26 0s®=0
Cose= 0

- L=
o= AO

©-w
é_l

Answer all the questions on the answer sheets provided. Please start each question on a new page.

[2 marks]

[3 marks]

[8 marks]
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9.  [Maximum mark: 16]

The vertices of the triangle PQR are defined by the position vectors

4 3 6
op=|-3| 0Q=|-1|and OR=|-1]
1 2 5
(@) Find . v b
C D N LL \
@ PQ: > : \ y >
= /L\ Cv
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[7 marks,

Gi) PR.

(b) Show that cosRPQ = L
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(© () FindsinRPQ.
sm‘opcas"e =\
S04 (LY \ %
3\\:\10' =2 .
A Sine~ (os ©= >
sSw@ - M3 o
S 0= (0" o0
S\'\D’ - Ji/L
(11) Hence. find the area of triangle PQR, giving your answer in the form a3 . [6 marks]
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10. [Maximum mark: 16]

ax
x* 41

Let f(x)= . —8<x<8, ac R. The graph of f is shown below.

),

\/ ’ 7 )

The region between x =3 and x=7 is shaded.

(a) Show that f(—x)=—f(x). (: C ——X) = & [2 marks]
XY\
- _ O0X
x5\
RS
(b) Given that f"(x)= 2?;2(;:1;33) . find the coordinates of all points of inflexion. [7 marks]
Qox (XD
(XY

D ox Cqu’))"—O
QG\X:O S X‘L—%:O
5 Xt =3
e X=Xz

(© Ttisgiventhat [ f(x)dx =%ln(x2 +1)+C.

(1)  Find the area of the shaded region, giving your answer in the form plng.

i:& Q/«Cxl\)ll o0 Qa5
e~ Lnsp—aQn \D
2 >

0-(Qn 5D 210
>
(11) Find the value of J.: 2f(x—1)dx. [7 marks]
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